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Tom tit

Nghién ciru ting dung phuong phap sac ki 1ong hiéu ning cao (HPLC) dé phan tach
lansoprazol. Hai dong phan dugc phan tach phan tach trén cot Gemini NX C18
(150 mm x 4,6 mm; 5 pm); st dung pha dong chtra tac nhan bat dbi sulfobutyl

ether B-cyclodextrin. Pha dong Ia acetonitril - dung dich d¢ém NaH,PO., 10 mM cd

chira 10,0 mM SBE-S-CD, pH 2,5 (20:80, tt/tt). Phat hién bing dau do UV & budc
s6ng 285 nm. Giéi han phét hién 0,10 pg/mL; d6 léch chuan tuong d6i cua phuong
phép < 2 %; pham vi dinh lwong cho hai dong phan quang hoc Ia tir (150 - 1200)

pg/mL; (n = 6); d6 thu hoi tir (98 - 102) %.
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1 Pat van dé

Lansoprazol 1a 1 hoat chat thuoc nhém PPI (proton
pump inhibitor) c6 tac dung tGc ché tiét axit da day
[1],[2]. Lansoprazol c6 1 carbon bat d6i trong cau triic
nén hoat chat nay c6 hai dong phan déi quang, dang (R)
(dexlansoprazol) va dang (S), trong d6 dang (R) la dang
c6 hoat tinh. Hién nay, trén thi truong trong nude da
phan 1a cac biét dugc racemic, cac cong ty dugc trong
nude dang nghién ciru phat trién cong thirc bao ché cia
d6i quang dexlansoprazol. Do Dugc dién Viét Nam
mai nhat (DDVN V) chua c6 chuyén luan vé dbi quang
dexlansoprazol nén van dé dit ra chinh l1a can c6 quy
trinh phan tich d6i quang nay.

Cong b nay la noi tiép bai béao "Tham dinh quy trinh
phdn tich dong phan quang hoc lansoprazol trén cgt
sac ki Lux cellulose” [3]. Bai bao nay giai thiéu két qua
phan tich dong phan quang hoc dexlansoprazol bang
phuong phap sic ki long hiéu ning cao (HPLC) sir
dung pha dong chira tac nhan d6i quang nhém g-
cyclodextrin.

2 Nguyeén li¢u va phuong phap nghién ctu

2.1 Chat ddi chiéu, trang thiét bi, dung mdi va hoa chat
Chdt ddi chiéu
Bang 1 Céc chét ddi chiéu

| Hamlwong , ‘
Chat doi chiéu| (%0)/ che pham So 16 Nguon
nguyén trang
VKN thudc
Lansoprazol 98,80 QT161 080718 Tp.HCM
Dexlansoprazol 98,00 L175015 Toronto

Thiét bi:

- May HPCL SHIMADZU UFLC 20A, dau do PDA. -
Cot Germini NX C18 (150 mm x 4,6 mm; 5 um). - Céan
phan tich dién tir Mettler Toledo AT200, bé siéu &m
Hwashin, binh dinh muc, pipet chinh xac, dng dong,
cbe c6 mo. Cac thiét bi phan tich va dung cu phan tich
d3 duogc hiéu chuén dat quy dinh theo GLP va ISO/IEC
17025.

Dung méi va héa chat

n-hexan, 2-propanol (IPA), methanol, acetonitril
(ACN), ethanol, axit formic (FA), axit phosphoric:
dung cho HPLC (J.T.Baker). Sulfobutyl ether p-
cyclodextrin (SBE-B-CD), methyl g-cyclodextrin (M
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S-CD), hydroxypropyl g-cyclodextrin (HP g-CD), f-
cyclodextrin

2.2 Phuong phap nghién ciu

Poi tuwong:

- Vién nén nang lansoprazol 30 mg

- Vién nang Dexilant (dexlansoprazol) 60 mg

Thay d6i tac nhan d6i quang va pha dong, nham chon
diéu kién phan tich dap tng cac yéu cau véi cac thong
s6: hai peak dong phan phai tach nhau hoan toan véi do
phan giai Rs > 1,5; dap ung dau do cao, hé sb bat dbi As
cua peak nam trong khoang (0,8 - 1,5) [3], [7], [8].
Chudn bi mau

- Dung dich mdu chuan lansoprazol (1 200 ug/mL) va
dung dich mdu chudn dexlansoprazol (600 ug/mL) : can
chinh xac 30 mg hoat chét chuén, cho vao binh dinh
muac 25 mL, thém khoang 15 mL methanol, siéu am
10 phdt, lic déu, dé nguoi, thém methanol dén vach, lic
déu, loc qua mang loc PTFE 0,45 pm.

- Dung dich mdu thiz lansoprazol va dung dich mau thi
dexlansoprazol: can 20 vién nang dexlansoprazol, xac
dinh khéi lwong trung binh thudc trong nang. Can
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lwong thudce da nghién min twong tng voi khoang 30
mg hoat chét, cho vao binh dinh mac 50 mL, thém
khoang 35 mL methanol, siéu am 10 phut, lic déu, dé
ngudi, thém methanol vira da dén vach, lac déu, loc qua
mang loc PTFE 0,45 um.

- Dung dich mau placebo: chuan bj nhu dung dich mau
thir nhung thay luong bot thuc bang luong ta duoc
tuong ang trong mau thi.

- Dung dich mdu trang: Dung méi hoa tan mau la
methanol.

3 Két qua va thao luan

3.1 Két qua khao sét
3.1.1 Khao sat tac nhan ddi quang
Bang 2 Khao sét cac tac nhan d6i quang [4],[5],[6]

Piéu kién Tac nhan déi quang
1 S-cyclodextrin (5-CD)
2 Methyl-g-cyclodextrin (M-/5-CD)
3 Hydroxylpropyl-g-cyclodextrin (HP-5-CD)
4 Sulfobutyl ether g-cyclodextrin (SBE-f-CD)
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Sulfobutyl ether p-cyclodextrin (SBE-$-CD)

Hinh 1 Minh hoa sic ki @b khao st su tich ddng phan khi thay di tac nhan
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Nhan xét 3.1.2 Khao sat ndng do tac nhan ddi quang

) f})}éu kién 1, 2, 3: khong phan biét duoc cac dang dong Biang 3 Khao sat cac nong do tac nhan d6i quang [3],[5],[6]
phan _ R o o Piéu kién | Nong dd tac nhan ddi quang

- biéu kién 4: hai peak dong phéan tach hoan toan véi 1 2.5 mM SBE-CD

Rs=1,7 '

Trén cot Germini NX C18 (150 mm x 4,6 mm; 5um) g 57)2 Em :EE p gg

V6i 4 tac nhan dugc khao sat, chi c6 duy nhat tac nhan ’ L

sulfobutyl ether- g-cyclodextrin 1a phu hop dé tach 4 10,0 mM SBE-4-CD

ddng phan quang hoc lansoprazol. Do d6, tac nhan 5 15,0 mM SBE-4-CD

duoc lya chon la sulfobutyl ether-g-cyclodextrin.
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Hinh 2 Minh hoa sic ki d6 khao sét su tich dong phan khi thay d6i ndng do tac nhan
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Nhan xét

-Pidu kién 1, 2, 3: khéng phan biét duoc cac dang dong
phan

- Diéu kién 4, 5: hai peak ¢ong phan tach hoan toan véi
RS lan luot 12 1,8 va 1,9

Nong do sulfobutyl ether-s-cyclodextrin (SBE-5-CD)
khao sat tang dan tir 2,5 mM dén 15,0 mM cho thay kha
ning phan tach dong phan ting dan. Pong thoi, thoi
gian luu ciing ting dan tir 18 pht 1én 25 phut. Hai peak
ddng phan da tach nhau hoan toan khi tang tir 10,0 mM
1én 15,0 mM. Pong thoi thdy thoi gian phan tich ting
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dang k& (gan 4 phat) va xuét hién hién tuong dodng
peak. Vi vdy, chon ndng do SBE-A-CD 10,0 mM dé tiép
tuc khao sat quy trinh phan tich.
3.1.3 Khao sat pH pha déng

Bang 4 Khao sat cac pH pha déng [3],[5],[6]

biéu ki¢n pH pha dong
1 pH =25
2 pH=3,0
3 pH=4,0
4 pH=5,0
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Hinh 3 Sac ki d6 khao sét sy tich dong phan khi thay d6i pH pha dong

Nhan xét

- Piéu kién 1, 2: hai peak dong phan tach hoan toan voi
RS lan luot 12 1,8 va 1,9

- bidu kién 3, 4: khdng phan biét duoc cac dang dong
phén

pH dung dich tir 2,2 dén 3,0 déu cho d6 phan giai lon
hon 1,5 trong khi pH = 4,0 va pH = 5,0 thi khéng c0 su
phan tach peak ddng phan. Tuy nhién néng do pH =2,5
thoi gian phan tich ngin nhat. Vi vdy, tdc nhan
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sulfobutyl ether-s-cyclodextrin véi nong do pH = 2,5
1a phu hop véi quy trinh phén tich.

3.1.4 Khao sét ti 1€ pha dong

Bang 5 Cac ti I€ pha dong khao sat [3],[5],[9],[10]

Pidu kign Ti I¢ pha dgng

Acetonitril: dung dich dém SBE-4-CD (30:70)

Acetonitril: dung dich dém SBE-S-CD (25:75)

Acetonitril: dung dich dém SBE-f-CD (20:80)

Acetonitril: dung dich d¢ém SBE-4-CD (15:85)

OB W|IN| -

Acetonitril: dung dich d¢ém SBE-4-CD (10:90)
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ACN: dung dich dém SBE--CD (30:70, tt/tt)
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ACN: dung dich d¢ém SBE-$-CD (10:90, tt/tt)

Hinh 4 Minh hoa séc ki 6 khao sat sy tach ddng phan khi thay ddi ti 1& pha dong

Nhan xét

- Piéu kién 1, 2: hai peak d¢ong phan khong tach hoan
toan

- bidu kién 3, 4, 5: hai peak dong phan tach hoan toan
VGiRs>1,5

Ti 1€ pha dong ACN: dung dich d¢ém SBE-B-CD (20:80,
tt/tt) c6 thoi gian luu ngin nhat va do phan giai hop Ii.
Do dd, ti I&€ pha dong dugc lwa chon la acetonitril: dung
dich dém SBE-4-CD (20:80, tt/tt).

biéu kién sic ki lua chon:

- Cot sac ki Germini NX C18 (150 mm x 4,6 mm; 5
Hm)

- Pha dong acetonitril — dung dich dém NaH.PO, 10
mM c6 chaa 10,0 mM SBE-4-CD, pH = 2,5 (20:80,
tt/tt)

- Téc @6 dong 1 mL.min™t

- Nhiét @6 30 °C

- Thé tich tiém miu 10 pL

- Budc song phat hién 285 nm

3.2 Tham dinh phuong phap

3.2.1 Khao sét tinh phu hop cua hé thng
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Bing 6 Két qua khao sat tinh phi hop hé thong cua phuong phap sir dung pha dong chira tac nhan SBE-A-CD ddi véi mau

chuan lansoprazol (n = 6)

Dign tich peak S (mAU) Thoi gian lru Tr Hé so bat doi As Do phan
STT (RSD <2 %) (phat) (RSD < 2 %) 0,8<As<15 gidi Rs
DEX (S)-LAN DEX [ (S)-LAN DEX [ (S)-LAN Rs>1,5
1 18107072 | 17961092 | 22,713 24,388 0,954 0,950 1,612
2 18089207 | 17971971 | 22,718 24,397 0,944 0,953 1,611
3 18099899 | 17961132 | 22,740 24,418 0,949 0,953 1,602
4 18107443 | 17965495 | 22,744 24,420 0,954 0,953 1,614
5 18091383 | 17946502 | 22,743 24,426 0,955 0,952 1,612
6 18101027 | 17960011 | 22,734 24,418 0,949 0,951 1,602
B 18099339 | 17961034 | 22,734 24,411 0,951 0,952 1,609
SD 7676 8388 0,014 0,015
RSD
%) 0,042 0,047 0,061 0,062

Bang 7 Két qua khao sét tinh phu hop hé théng cua
phuong phap st dung pha dong chira tdc nhan SBE-B-CD
ddi voi mau chuan dexlansoprazol (n=6)

S- Dién tich | Tr-Thai gian | As- Hé s6 bat N- Hé so |i
STT |peak (MAU)| Twu (phit) dbi thuyét
(RSD<2%) | (RSD<2%) |(0,8<As <1,5)|(N>10.000)
1 | 18463759 22,805 0,935 32494
2 | 18481977 22,839 0,930 32492
3 | 18481692 22,864 0,930 32458
4 | 18514936 22,604 0,934 32873
5 | 18494889 22,567 0,933 32634
6 | 18490172 22,492 1,017 32916
TB | 18487904 22,695 0,947 32644
SD 16979 0,160
%RSD| 0,092 0,703

Két qua thdng ké cho thdy, sau 6 lan sic ki thong sb
thoi gian luu (Rt) va dién tich peak (S) ciia mdi peak
ddng phan c6 RSD < 2 %; gia tri d6 phan giai (Rs) lon
hon 1,5 va hé s6 ddi xting (As) nam trong khoang 0,8 —
2,0. VVay phuong phép dat tinh phi hop cia hé thong.
Tinh dic higu

uy i
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Tién hanh sic ki cac mau tring, mau placebo, mau
chuan va mau thir.

Nhan xét:

- Két qua cho thay mau tring, mau placebo khéng cé
peak triing véi peak chat phan tich.

- Mau chuan lansoprazol xuat hién hai peak ddng phan
c6 d6 phan giai >1,5. Trong hai peak dong phan thi
peak ¢ thoi gian luu ngdn hon 14 peak cua dong phan
dexlansoprazol va trung véi thoi gian luu cua peak
chinh trong mau chuan dexlansoprazol.

-Thoi gian lwu cua peak chinh trong mau thir
dexlansoprazol tuong tng véi thoi gian Iuu cua peak
chinh trong mau chuan dexlansoprazol.

- Phé tir ngoai cua cac peak tai thoi gian luu cua céc
peak trong mau thtr giéng phd tir ngoai cua cac peak
trong mau chuan. P tinh khiét cua cac peak lon hon
99 %. Hai peak cua hai dang déng phan cé phdé UV
gidng nhau. Vay phuong phap c6 tinh dac hiéu.

RETOIO
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Hinh 6 Sac ki d6 caa mau chuan dexlansoprazol
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[mpurity :Detected at 2637 min
00 Peak purty index : 0.936632
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Hinh 11 D6 tinh khiét cua peak
Khodng tuyén tinh

Bang 8 Két qua khao sat tinh tuyén tinh cia mau chuan
dexlansoprazol

0 Minimm peak purity index ; -1832

dexlansoprazol trong mau chuan

D¢ dung
Bang 9 Két qua khao sat do diing cua vién nén
dexlansoprazol (n=9)

- D6 lap lai

STT Khdi lwgng | Thé tich [Nong dd|  Dién tich Ti 1§ chat Lwrgng Dién tich | Lweng | Tile
(mg) (mL) |(ug/mL)| dexlansoprazol chudn |dexlansoprazol eeak tim lai |phuc hoi
TT-150 | 3,12 20 155 4561 240 thém (%) | them (ug/mL) | P (Mg/mL)| (%)
TT-300| 620 20 310 9 164 370 481,68 14867978 | 483,52 | 99,62
TT-600 | 12,50 20 615 18 463 759 80 48858 15008228 | 488,04 | 100,11
TT-900 | 18,80 20 930 27 762 864 186,65 14992500 | 487.54 | 99.86
TT-1200| 24,90 20 1240 | 37079068 621,97 18917605 | 614.23 | 101.26
100 614,41 18773947 | 609,60 | 100,79
40000000 -Y = 30980x - 111355 611,83 18778872 | 609,76 | 100,34
2 _
10000000 R®=1 729,79 22398570 | 726,60 | 100,44
5 120 722,27 22300425 | 723,43 | 99,84
= 20000000 | 725,61 22260622 | 722,14 | 100,48
8 0000000 - Trung binh 100,31
%RSD 0,49
0 T T 1 .
0 500 1000 1500 Nhan xét: Phuong phap phan tich dat do dung vai ti 1€
Nong dé phuc hdi nam trong khoang cho phép (98 -102) %.
D¢ chinh xéac
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Bang 10 Két qua khao sat d¢ lap lai cua vién nén 6 17580150 97,77
dexlansoprazol B 17586795 98,20
P Dién tich Ham lwon %RSD
So lan dexlaﬁsoprazol (%). ’ (n=6) 042

1 17588872 98,86

2 17582882 98,46 Nhan xét: Phuong phéap phén tich dat do 1ap lai do

3 17590664 98,14 RSD cua cac mau phan tich déu khong qué 2 %.

4 17591239 97,59 - P chinh xéc trung gian

5 17586962 98,38

Bang 11 Két qua khao sat do chinh xac trung gian cua vién nén dexlansoprazol

S Ki thuat vién 1 Ki thuat vién 2
lAn Dién tich Ham lwong Dién tich Ham lwong
dexlansoprazol (%) dexlansoprazol (%)
1 17588872 97,58 18396991 97,86
2 17582882 97,33 18348727 97,98
3 17590664 97,16 18390432 97,71
4 17591239 96,83 18388848 98,51
5 17586962 97,30 18393776 97,54
6 17580150 96,92 18394980 97,87
TB 17586795 97,19 18385626 97,91
%RSD (n=6) 0,42 0,30
%RSD (n=12) 0,39

Nhan xét: Phuong phap phan tich dat d¢ chinh xac  Gidi hgn phat hién

trung gian do RSD déu khong qua 2 % & hai ngay thuc  Gii han phét hién duoc xac dinh dua vao phuwong phép
hién khac nhau trong cung 1 phong thi nghiém, cuing 1 pha lodng nong d6 lansoprazol lan luot 1a: 0,50; 0,20;
thiét bi phén tich va thay d6i ngudi phan tich. 0,10; 0,05; 0,025 pg/mL.
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Hinh i5 SKP mau chudn Lansoprazol ndng d6 0,10 ug/ mL
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Hinh 16 SKB mau chuin Lansoprazol nong d6 0,05 ug/ mL

Nong do thap nhat caa 2 peak dong phan ma & dé co
thé phét hién dwoc 14 0,10 pg/mL.

4 Két luan

Béng phuong phap HPLC sir dung pha tinh bat ddi,
chung t6i da tién hanh xay dung quy trinh phan tich
ddng phan quang hoc lansoprazol, véi cac diéu kién
nhu sau: cot sic ki Germini NX C18, chiéudai 150
mm, duong kinh trong 4,6 mm, kich thudc hat 5 pum.
Pha dong la hé acetonitril — dung dich dém NaH,PO4
10 mM c6 chira 10,0mM SBE--CD, pH = 2,5 (20:80,
tt/tt), toc do dong 1 mL.min, nhiét &6 30 °C, thé tich
tiém mau 20 pL, budc séng phat hién 285 nm. Gigi han

phét hién 0,10 pg/mL. B¢ léch chuan twong ddi cua
phuong phép < 2 %. Pham vi dinh lugng cho hai dong
phan quang hoc latr (150 - 1 200) pg/mL. (n = 6).
D6 phuc hdi 1a tir (98 - 102) %. Phuong phap dat yéu
cau tham dinh theo huéng dian ICH (International
Council for Harmonisation).
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Lansoprazol optical analysis using mobile phase containing g-cyclodextrin derivatives
Nguyen Thao Hanh Ngan'*, Le Thi Thu Cuc?

Faculty of Pharmacy, Nguyen Tat Thanh University
2Institute of Drug Quality Control of Ho Chi Minh City
“nthngan@ntt.edu.vn

Abstract A high performance liquid chromatographic (HPLC) method was developed for the chiral separation of
lansoprazol. The two enantiomers were separated on a Gemini NX C18 (150 mm X 4.6 mm; 5 um) column. The
mobile phase was acetonitril — 10 mM phosphate buffer pH 2.5 containing 10,0mM SBE-$-CD (20:80) (v/v/v). UV
detection was at 285 nm. Detection limit is 0.10 pg/mL; relative standard deviation of the method is less than 2 %;
the quantification range is from 150 g/mL to 1200 g/mL; (n = 6); recovery rate is from 98 % to 102 %.

Keywords: HPLC, dexlansoprazol, chiral separation, enantiomers, cyclodextrin.
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